Putative copper- and zinc-binding motifs in Streptococcus pneumoniae identified by immobilized metal affinity chromatography and mass spectrometry.
The aim of metalloproteomics is to identify and characterize putative metal-binding proteins and metal-binding motifs. In this study, we performed a systematical metalloproteomic analysis on Streptococcus pneumoniae through the combined use of efficient immobilized metal affinity chromatography enrichment and high-accuracy linear ion trap-Orbitrap MS to identify metal-binding proteins and metal-binding peptides. In total, 232 and 166 putative metal-binding proteins were respectively isolated by Cu- and Zn-immobilized metal affinity chromatography columns, in which 133 proteins were present in both preparations. The putative metalloproteins are mainly involved in protein, nucleotide and carbon metabolisms, oxidation and cell cycle regulation. Based on the sequence of the putative Cu- and Zn-binding peptides, putative Cu-binding motifs were identified: H(X)mH (m=0-11), C(X)(2) C, C(X)nH (n=2-4, 6, 9), H(X)iM (i=0-10) and M(X)tM (t=8 or 12), while putative Zn-binding motifs were identified as follows: H(X)mH (m=1-12), H(X)iM (i=0-12), M(X)tM (t=0, 3 and 4), C(X)nH (n=1, 2, 7, 10 and 11). Equilibrium dialysis and inductively coupled plasma-MS experiments confirmed that the artificially synthesized peptides harboring differential identified metal-binding motifs interacted directly with the metal ions. The metalloproteomic study presented here suggests that the comparably large size and diverse functions of the S. pneumoniae metalloproteome may play important roles in various biological processes and thus contribute to the bacterial pathologies.